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ABSTRACT 



A photoelectric sensor device has a two-dimensional 
arrangement of a multiplicity of unit structures each includ- 
ing a pixel. The sensor device includes a circuit for simul- 
taneously designating a plurality of pixel blocks of any 
desired, sizes at any desired positions on the two dimensional 
arrangement of unit structures, each pixel block being com- 
posed of pixels which are to be actually used Thersensor 
device'also mcludes:a morritor-ou^ 
for-each:of-me:pixel^block^ 
thelejn^seiitative'or^ 

me^xels^ih^eaclrof "me~pixel^blocks. The sensor device 
further includes a circuit which executes the control of 
accumulation of charges and the control of outputting of the 
image signals on each of the pixel blocks independently of 
other pixel blocks. Disclosed also is a focus detection system 
using the sensor device. 

39 Claims, 13 Drawing Sheets 
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MEANS FOR DESIGNATING A PLURALITY 
OF PIXEL BLOCKS OF ANY DESIRED SIZE 
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continuation of Ser. No. 08/090,260, filed Jul. 13, 1993, now 
abandoned, which is a divisional of Ser. No. 07/789,045, 
filed on Nov. 7, 1991, now U.S. Pat No. 5,241,167, 
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BACKGROUND OF THE INVENTION 
I. Field of the Invention 

The present invention relates to a photoelectric conver- 
sion device and, more particularly, to a photoelectric sensor 15 
which is used in an automatic focusing system which 
focuses an optical system of a photographing or other 
devices at any desired point in a photographing or imaging 
frame. 

Z Related Background Art 20 

An automatic focus detection system has been proposed 
which enables automatic focusing at a plurality of points or 
any desired point within a photographing frame. This system 
can be realized either by a so-called contrast detection type 
method or a so-called two-image phase differential detection 25 
system. Anyway, in a passive-type system which detects an 
in-focus state by a computation on the basis of a measured 
light quantity distribution of a subject, it is necessary to 
employ a sensor array for determining the above-mentioned 
light quantity distribution. 30 

An automatic focusing system for detecting focus on a 
plurality of points by utilizing a passive technique has been 
already realized in the field of single-lens reflex cameras. 
Such a system employs a linear sensor array for each of a 
finite number of focus detection points. In order to reduce 
the production cost, these sensor arrays are integrated on a 
single chip. Practical arrangements of such sensor arrays are 
disclosed, for example, in Japanese Patent Laid-Open Appli- 
cation Nos. 63-11906, 63-172209 and 1-271716. ^ 

A known focus detection optical system will be described 
with specific reference to FIGS. 1A and IB. This known 
optica] system has a field lens 20, a multi-slit field mask 21, 
a secondary image-forming lens 22 composed of a pair of 
positive lenses arranged side by side, and a sensor device 23 45 
having a plurality of pairs of photoelectric sensor arrays. The 
multi-slit field mask 21 is positioned in the vicinity of an 
expected imaging plane of an objective lens (not shown), 
and has slits 21a, 21b and 21c which determine respective 
range-finding fields. The secondary image forming lens 22 50 
focuses, for example, a portion of the subject image defined 
by the slit 21a substantially on the the sensor array pair 23a, 
23b. 

Likewise, the subject image portions defined by the slits 
216 and 21c are focused substantially on the sensor array 55 
pairs 23c, 23d and 73e, 23/ respectively. Pieces of infor- 
mation concerning light quantities, received by the respec- 
tive sensor arrays, are read as electrical signals and are 
subjected to a correlation computation so that a value 
indicative of state of focusing of the object lens on the $o 
subject image in the range-finding field, defined by each slit, 
is determined. The range-finding fields defined by the three 
slits can be set in an imaging frame 27 at 29L, 29C and 29R, 
as shown in FIG. IB. 

When only few focus detecting position are used as in the 65 
described system, it is possible to provide linear sensor 
arrays corresponding to the respective focus detecting posi- 



2 

tions, on a single chip in a discrete manner, as is the case of 
the sensor device 23. In such a case, a device of high scale 
of integration can be obtained because the regions between 
adjacent sensor arrays can be used as the spaces for install- 
ing logic and analog circuits which would support functions 
of the sensor arrays. 

This way of integration, however, cannot suitably be used 
when a greater number of focus detection points are 
arranged more densely. This is because each linear sensor 
array has to be assisted by various additional circuits other 
than sensor pixels. For instance, it is necessary to provide, 
for each of the sensor arrays, a temporary accumulation 
means for serially outputting photo-charge information 
which has been stored in a batch manner, a serial informa- 
tion transfer system, a shift register for performing clocking 
to enable the information to be read sequentially, and so 
forth. In general, such additional circuits require much 
greater installation area than the sensor arrays. As a conse- 
quence, the number of the sensor arrays which can be 
constructed in one chip is strictly limited. 

In order to attain a greater number of sensor arrays, i.e., 
a higher density of sensor arrays, it is preferred to use a 
so-called area sensor in which sensor cells are regularly 
arranged two-dimensionally. State of focusing on a specific 
subject position can be detected by computing information 
from pixels in a suitable portion of the light-receiving area 
in the area sensor. Focus detection relying upon an area 
sensor has already been put to use in the fields of TV 
cameras and VTR-integrated cameras, which employ elec- 
tronic imaging devices, because the imaging device employ- 
ing an area sensor can also serve as the focus detection 
sensor. In such a case, however, the use of an area sensor is 
not intended for multi-focus detection but is employed for 
the purpose of reducing the cost of the apparatus. 

FIG. 2 shows an example of the optical apparatus having 
an area sensor array which serves both as imaging device 
and a focusing sensor. A focus lens 1 is adapted to be driven 
by a focus motor 2. A solid-state imaging device 4 is 
attached to the center of the bimorph 3. The solid-state 
imaging device 4 performs photoelectric conversion of 
optical image information formed by the focus lens 1, and 
has a large number of pixels, typically 100,000 to 500,000 
pixels. Electrical signals thus obtained are supplied to a. 
video signal processing system (not shown) which produce 
video signals. A bimorph 3 is driven by power from a 
bimorph driving circuit 8 and is adapted to oscillate the 
solid-state imaging device 4 in the direction of the optical 
axis. The output signal from the solid-state imaging device 
4 is delivered to a defocus detection circuit 10 which detects, 
during the axial oscillation of the solid-state imaging device 
4, whether the focus is in front of or behind the subject, and 
produces a signal to activate the focus motor 2 so as to move 
the focus lens 1 in such a direction as to reduce the amount 
of defocus. 

In general, a photographing frame contains the major 
subject to be photographed and background. It is, therefore, 
necessary to define, by suitable measure, the area to be 
picked up by the defocus detection circuit out of the entire 
area of the imaging frame. Conventionally, the area or 
portion to be used as the object of the focus detection is 
defined in a central region of the imaging frame. Alterna- 
tively, a framework of a predetermined size is set to sur- 
round the center of the imaging frame and the focus detec- 
tion is conducted on a point which exhibits the highest 
contrast within the area defined by the framework. 

Known focus detection systems employing area sensors 
composed of two-dimensionally arranged pixels, however, 
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suffer from, various drawbacks or shortcomings as stated 
below, so that they can not satisfactorily perform a high 
degree of function for comparing and evaluating states of 
focusing on a multiplicity of focus detection points in a 
frame. 5 

Firstly, it is to be understood that an ordinary imaging area 
sensor does not have any means for enabling a random 
access to information concerning local portions of the sub- 
ject image in the imaging free. Multi-focus detection 
requires that pieces of image information derived from 10 
different focus detection points are quickly calculated for the 
purpose of comparison and evaluation, and the results of the 
computation are used in the focus control operation. The 
above-mentioned computation is performed by a hardware 
based upon a microprocessor or a digital circuit such as a J5 
DSP and, therefore, essentially requires an A/D converter, 
for converting the image information, and a digital memory 
in which the converted data is to be stored. Data sampling 
from plural focus detection points is greatly facilitated in 
terms of the system hardware structure, memory capacity, „ 
speed of A/D converter, and so forth, when suitable means 
are provided for enabling a random access to the data 
available from these focus detection points. Unfortunately, 
however, a conventional area sensor does not have a func- 
tion for reading data from designated focus detection blocks ^ 
in a random manner. It is impossible to realize a focus 
detection system with such area sensors. This problem, is 
serious particularly in the focus detection system of the 
phase differential type which essentially requires photoelec- 
tric outputs of two optical images which are formed from the ^ 
same subject through different optical paths. To this end, it 
is necessary to employ a sensor device which can control a 
pair of discrete image blocks in synchronization, 

In ordinary area sensors, the data on the entire area of the 
sensor are read at a constant high clock speed and the 35 
required data is picked up during the reading. In addition, the 
timing of the reading is undesirably limited due to hardware. 
As a consequence, an impractical ly long time is required for 
the system to obtain the result Thus, the known area sensors 
cannot provide satisfactory performance. In addition, the 40 
known area sensor, which has no function for enabling a 
random access to local portions of the image area, cannot 
comply with a significant demand by the photographer who . - 
often wishes to change, in a random manner, the point at 
which the lens is to be focused, depending on factors such 45 
as the focal point of the photographing lens or the type of the 
subject. 

Secondly, it is to be pointed out that the known area sensor 
does not have a function for optimizing the signal charge 
accumulation on each of a plurality of focus detection points 50 
which usually have different levels of luininance and con- 
trast In general, persons, sceneries and other photographing 
or video-imaging subjects have wide variations of light 
quantity. Namely, light quantity largely vary according to 
portions of such subject The portion of the photographer's 55 
interest is not always the portion which has the highest 
luminance. For instance, it is often experienced that the 
luminance of background is 10 to 10 2 greater than that of the 
face of a person as the subject. When a reelection of sunlight 
exists in the background, the luminance level of the back- 60 
ground may be 1(? greater than that of the major subject 
Therefore, when an area sensor is used in a focus detection 
system having a multiplicity of focus detection points, it is 
necessary that the control of the accumulation of signal . 
charges and the gain of the amplifier for reading are opti- 65 
mally controlled for each of different points of focus detec- 
tion. This requirement is not met by ordinary silicon pho- 
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toelectric sensors which are used at normal temperatures and 
which have a dynamic range as small as 1 0 2 to 10 3 . Namely, 
it is impossible to conduct a control over the entire imaging 
area in response to the wide variation in the luminance, 
while maintaining required levels of S/N ratio on all the 
points of focus detection. Namely, when the known area 
sensor is used, the photographing lens is focused on a point 
which has the highest level of luminance. Consequently, a 
portion with a high level of luminance or contrast is pref- 
erentially focused regardless of the photographer's inten- 
tion. 

It is also to be pointed out that a higher density in the 
arrangement of the focus detection points essentially 
requires a reduction in the pixel size in each photoelectric 
sensor. As a consequence, the quantity of light distributed to 
each image block for focus detection is reduced to affect the 
focus detection performance particularly in the low-lumi- 
nance range. Thus, the lower limit of luminance for focus 
detection, as well as effective reach of any auxiliary illumi- 
nating means, is reduced when the known area sensor is used 
in a multi-point focus detection system. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 
provide a sensor device which can eliminate the above- 
described drawbacks or shortcomings of the known art 

Another object of the present invention is to provide an 
automatic focus detection system which incorporates the 
above-mentioned sensor device. 

To this end, according to one aspect of the present 
invention, there is provided a photoelectric sensor device 
having a two-dimensional arrangement of a multiplicity of 
unit structures each including a pixel. The sensor device 
comprises: means for simultaneously designating a plurality 
of pixel blocks, of any desired sizes at any desired positions, 
on the two-dimensional arrangement of unit structures, each 
pixel block being composed of pixels which are to be 
actually op "°^ ^fiYi'c e further comprises mon itor 

nntpnt rir nuit for jutpu ttin g. for ea ch nfthe pixel blocks, at 

/least one mo nitor output asthe reoreseri tStTvtt nt th^ arpifflnf 
of charges accumulated in the pixels in each of the p ixel 
blocks; and means for executing the control of accumulation 
of charges and the control of outputting of the image signals 
on each of the pixel blocks independently of other pixel 
blocks. 

According to another aspect of the present invention, 
there is provided an automatic focus detection system which 
has, in combination with the sensor device described above, 
an automatic focus detection optical system which forms, on 
the sensor device, the image of a part or whole of the image 
in the photographing frame, wherein, prior to the start of 
operation of the photoelectric sensor device, portions of the 
image to be focused are designated in terms of pixel blocks 
on the sensor device, and photoelectric charges are accu- 
mulated in the pixel blocks in accordance with the monitor 
outputs in independent pixel blocks, the results of accumu- 
lation being read serially and arithmetically processed to 
enable focusing of the photographing system. 

This aspect of the invention provides an automatic focus 
detecting function of a high degree, with an area sensor 
having arrangement of the pixels, thus overcoming the 
above-described problems of the known art. 

In a specific form of the photoelectric sensor device of the 
present invention, each of the unit structures includes a 
RAM having at least one bit, and a pixel block designating 
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means, which designates the pixel blocks by writing data in 
the RAMs of the pixels that are to be actually used. The 
simultaneous setting or designation of a plurality of pixel 
blocks is possible at any desired position on the sensor, and 
the control of charge accumulation and the control the 5 
outputting of the image signal are conducted under optimum 
conditions. 

In a specific form of the automatic focus detection system 
of the present invention, light beams are applied through an 
automatic focusing optical system onto the sensor device so 10 
as to form whole or a part of the image to be photographed. 
In advance of the start of operation of the photoelectric 
sensor, ,the*areas to=be=used for focus detection are" design 
nataUsthe ^above-mentioned pixel blocks. Accumulation of 
charges are conducted on each pixel block independently the 15 
other pixel blocks, and the results of accumulation are read' 
serially and anttoetically processed to -enable automatic, 
focusjtetecuon.^ 

This aspect of the invention provides an automatic focus 
detecting function of a high degree, with an area sensor 
having a two-dimensional arrangement of the pixels, thus 
overcoming the above-described problems of the known 
arts. 

The above and other objects, features and advantages of 25 
the present invention will become clear from the following 
description of the preferred embodiments when the same is 
read in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 3Q 

FIGS. 1A and IB are schematic illustrations of a conven- 
tional focus detection system employing a conventional 
photoelectric sensor device; 

FIG. 2 is an illustration of a known focus detection system ^ 
which employs an area sensor; 

FIG. 3A is an illustration of an optical system used in a 
focus detection system employing an area sensor of the 
present invention; 

FIG. 3B is an illustration of a focus detection area; 40 

FIG. 4 is an illustration of an area sensor accordance with 
the present invention; 

FIGS, 5A and SB are sectional views of the sensor shown 
in FIGS. 4; 

FIG. 6A is a circuit diagram showing an electrical circuit 45 
of an embodiment of the focus detection system in accor- 
dance with the present invention; 

FIG. 6B is an illustration of the control flow performed by 
the focus detection system shown in FIG. 6A; so 

FIGS. 7A and 7B are illustrations of range-finding fields 
adopted in the focus detection system shown in FIG. 6; 

FIG. 8 is an illustration of another embodiment of the area 
sensor device in accordance with the present invention; 

FIG. 9 is an illustration of a modification of the area 55 
sensor device shown in FIG. 8; 

FIG. 10 is an illustration of still another embodiment of 
the area sensor device in accordance with the present inven- 

ti0n: 60 

FIG. 11 is an illustration of the detail of the area sensor 
device shown in FIG. 10; 

FIG. 12 is a circuit diagram of an example of an addition 
line selection circuit incorporated in the area sensor shown 
in FIG. 10; 65 

FIG. 13 is a waveform chart illustrative of the operation 
of the area sensor device shown in FIG. 10; 
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FIG. 14 is an illustration of a critical portion of a different 
embodiment of the area sensor device in accordance with the 
present invention; 

FIGS. 15A and 1SB are illustrations of a different embodi- 
ment of the area sensor device in accordance with the 
present invention; 

FIG. 16 is a circuit diagram showing an example of a 
reading circuit associated with an area sensor in accordance 
with the present invention; and 

FIG. 17 is an illustration of operation of the reading 
circuit shown in FIG. 16. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be 
described with reference to the drawings. 

FIG. 3 shows a first embodiment of the present invention 
which is based substantially on the same principle as that of 
the known art described before in connection with FIGS. 1 A 
and IB. In FIG. 3, therefore, the same reference numerals 
are used to depict the same parts as those in FIGS. 1A and 
IB.. A field mask plate 21 is disposed in the vicinity of an 
expected imaging plane of a photographic objective lens 
(not shown). A single wide field slit 21R defines the area 
within which the focus detection is to be performed. A 
secondary imaging lens 22 composed of a pair of positive 
lenses focuses, on a pair of area sensors 23P, 23Q, a subject 
image which is defined by the slit 21R. Pieces of information 
concerning light quantities on corresponding local portions 
of the area sensor pair 23P, 23Q are read in the form of 
electrical signals representing local image information and 
are subjected to a correlation computation so that the values 
of the state of focusing of the objective lens on every portion 
of the subject image are computed. An aperture plate 24, 
which is disposed on the light-incident side of the secondary 
imaging lens 22, has apertures 24P and 24Q each of which 
controls the light beam incident to the corresponding posi- 
tive lens of the secondary imaging lens 22. The aperture 
plate 24 is disposed substantially in focusing relation to the 
photographic objective lens at the position of the pupil of the 
objective lens in accordance with the power of a field lens 
20. 

The area sensor 23 has the following functions. (1) A 
function for enabling selection or designation of a plurality 
of areas for focus detection at any desired positions in the 
imaging region. (2) A function for detecting a peak value of 
light quantity in each of the designated areas. (3) A function 
for adding light quantity signals in the direction perpendicu- 
lar to the direction of pixels detecting peak values. 

In the arrangement shown in FIG. 3A, the area sensor 23 
may be composed of a pair of discrete light receiving regions 
23P, 23Q. This construction, however, is only illustrative 
and the arrangement may be such that the area sensor 23 
may have a single continuous light-receiving region, pro- 
vided that such a single light-receiving region provides the 
required controllability. In general, however, since two 
separate images are to be obtained, there is essentially a 
boundary region which does not participate in the formation 
of optical images. It is preferred that peripheral circuits are 
disposed in such a boundary region so that the size of the 
chip can be decreased. 

Focus detection of the phase differential type relies upon 
correlations between corresponding portions of two optical 
images. Therefore, each of the focus detection regions 
designated by the function (1) described above should have 
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a pair of corresponding sensor pixel blocks (AREAs), one in 
the light-receiving area 23P and the other in 23Q. For 
instance, a pixel block AREA IP and a pixel block AREA 1Q 
have to be designated concurrently at the corresponding 
positions and in the same configuration in the respective 5 
light-receiving regions 23P and 23Q, as will be seen from 
FIG. 3B. Similarly, pixel blocks AREA 2P and AREA 2Q are 
to be designated simultaneously in the same configuration 
and at the same positions in the two light-receiving regions 
23P and 23Q, and so are pixel blocks AREA 3P and AREA 1Q 
3Q. Identity of position and configuration and concurrence 
are not required between pixels of different focus detection 
areas, e.g., between AREA IP and AREA 2P. 

The adding function (3) mentioned above also has to be 
performed equally on the corresponding pixel blocks of both 15 
light receiving regions 23P, 23Q. For instance, when values 
on the three-row pixel array in AREA IP are added, addition 
must be conducted simultaneously also for the values on the 
3-row pixel array of AREA 1Q. 

It is also preferred that the signals for AGC are derived 20 
commonly from an area which is disposed between the light 
receiving regions 23P and 23Q. For instance, a peak signal 
output from AREA 2P and from the AREA 2Q are input to 
an OR circuit which selects the greater one of these peak 
signals, and the control of accumulation of signal charges is 25 
controlled in both light-receiving regions in accordance with 
the selected peak signal. With this arrangement, it is possible 
to maintain concurrence of charge accumulation control in 
both pixel blocks AREA 2P and AREA 2Q, whereby any 
discordance due to variation or difference in the character- 30 
istics of circuit elements can be eliminated 

Although three areas are designated in the illustrated 
embodiment, it will be understood that a plurality of areas of 
a number other than 3 may be designated and the reliability 
of the focus detection can be enhanced by increasing the 35 
number of the areas designated. 

The construction of the area sensor 23 will be described 
hereinunder. Since the area sensor is composed of a pair of 
regions 23P, 23Q which have an identical construction, only 
one of these regions will be described byway of example. 40 

FIG. 4 is a connection diagram showing the construction 
of a portion define by lines R and R+l and columns j and j+1 
of one of the area sensor (right) shown in FIG. 3. Each pixel 
is demarcated by broken lines. 45 

Each pixel, as represented by the pixel on the line R and 
the column i, has an SRAM 1 which serves as a memory 
circuit for designating AF areas, amplifiers 2, 3, a switch 4, 
an output line (Poutj) 5 for outputting the peak value of the 
light quantity in each vertical row (column) j of pixels in a 50 
designated area, a photoelectric conversion photodiode 6, 
and charge coupled devices 7, 8 for transferring signal 
charges. The amplifiers 2 and 3 are connected to a powder 
supply (V,) denoted by 9. Common vertical lines 10, 11 are 
connected to the gates of the amplifiers 2, 3 so as to supply 55 
pulses fa and fa. The SRAM 1 receives a pulse fa and *P 
Rl through a vertical line 12 and a horizontal line 13, 
respectively. A photoelectric converting photodiode 6 is 
connected through a line 16 to sensing channels 14, 15 
beneath the gates of the amplifiers 2, 3. 60 

Hie source electrode 17 of the amplifier 3 is connected to 
a horizontal reading line 18 to which is connected a signal 
reading capacitor C TJ{ and further to a common vertical 
reading line 20 through a switch 19. An electrode 21 is 
provided on the upper surface of the photodiode. 6 as the 65 
photoelectric converter, through the intermediary of an 
oxide film. The electrode 21 receives a pulse fa through a 
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common vertical line 22. Pulses fa and fa are applied to 
the CCDS 7, 8 via common vertical lines 23, 24, respec- 
tively. 

FIG. 5A is a sectional view of the device shown in FIG. 
4, showing particularly the portions immediately under the 
gates of the amplifiers 2, 3, as well as the photoelectric 
converter, while FIG. 5B is a sectional view of the device 
showing particularly the source, gate and drain of the 
amplifiers 2, 3. Numeral 25 denotes the gate electrode of the 
amplifiers 2, 3. In order to reduce the gate capacitance, an 
oxide film having a large thickness of about 1000 A is 
provided between the gate electrode 25 and underlying 
channel layers. Numeral 26 denotes the electrode on the 
photoelectric converter. Carriers accumulated in the photo- 
electric converter can be transferred to the sensing channels 
of the amplifiers in accordance with the conditions of bias, 
applied between the electrodes 25 and 26. Numeral 27 
denotes an insulating layer, e.g., an Si0 2 layer, while 28 
designates an n-type diffusion layer for preventing the 
depletion layer from contacting the interface between Si and 
Si0 2 so as to suppress the generation of dark current. 
Numeral 29 denotes a P-well layer, while 31 denotes an, 
n-type substrate. The P-well 29 has been depleted as a result 
of the application of a reverse bias between the P well 29 and 
the substrate 31. Numeral 30 designates an n-layer haying a 
greater depth than the n-layer 28. Carriers generated in the 
photoelectric converter (electrons in this case) are trans- 
ferred to the interface 32 between the n-layer and the P-well. 
Hie carrier (holes in this case) flowing between the drain and 
the source 31, 32 are modulated by-the transferred carriers 
(electrons), whereby amplification is achieved. 

Operation modes of the sensor device will be described 
with reference to FIG. 4. 

A description will be given first of the function for 
designating the focus detection areas. 

The designation is performed by writing, in the SRAM of 
each pixel, by means of pulses, fa and TOl f where j and 
R represents the identification numbers of the column and 
lines of the area to be selected or designated. The output of 
the SRAM of each pixel thus designated is connected to the 
switch 4, so that the output terminal 40 is connected to the 
peak detection vertical line 5. 

Hie pulses fa, <t> /j2 . fa, fa* and fa are applied such that 
the highest potential is developed at the sensing channel of 
the amplifier 2. As a result of the development of such a high 
potential, all the carriers generated in the photoelectric 
converter are made to flow into the sensing channel 14 of the 
peak detection amplifier 2. By the carriers moved to the 
sensing channel, the output of the amplifier is modulated and 
delivered to the peak detection vertical line according to the 
principle shown in FIG. SB. The amplified holes and the 
electrons generated through photoelectric conversions do 
not re-join each other because they are in different regions. 

A description will now be given of the reading of signals, 
along a horizontal line, conducted upon completion of the 
charge accumulation. 

The peak value of the signals of pixels disposed in the line 
direction within the designated area is detected through each 
peak value output line Poutj during the period of accumu- 
latioa Therefore, when the peak output of a vertical line to 
be detected has reached a rjredetenrrined value, and when 
accumulation is finished with the column j, pulses fa, fa 
and fa are applied so as to develop the highest potential at 
. the sensing channel of the amplifier 3. Consequently, the 
carriers which have been generated through the photoelec- 
tric conversion and which have been accumulated in the 
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sensing channel 14 of the amplifier 2 are transferred to the 
sensing channel 15 of the amplifier 3, whereby an amplified 
signal is read through the horizontal reading line 18 into the 
capacitor C TJ{ . 

An output line read-out operation will be explained. 5 
The signal held by each capacitor is output to the 
output line 20 through a switch 19 in response to a pulse 

A description will now be given of the operation for 
adding pixel signals in the horizontal direction. This opera- 10 
tion is conducted, for example, when the peak value of the 
signal available from the vertical line from which the signal 
is to be detected is still lower than the expected level even 
after elapse of the maximum accumulation time demanded 
in the system. In such a case, signal carriers which have been 15 
accumulated in the sensing channel of the peak detection 
amplifier 2 are transferred to the CCDs (CCDs denoted by 
8 in case of the column j) connected to each pixel column, 
after completion of the accumulation operation. In case of 
the column, j, this can be performed by applying pulses fa t 20 
fa and fa. 

Addition of carriers in the horizontal direction is then 
conducted. For instance, a signal on the column j+1 is added 
to that of the column j . This can be performed by shifting the 
carriers from the CCDs of pixels on the column (j+1) to the 
CCDs denoted by 8 by means of pulses tyj+u* 4*>fi,6» 
whereby carriers on the columns j and (j+1) are added 
together. After the addition, pulses fa, fa and fa are 
applied to develop a high potential at the channel 15 of the 3Q 
reading amplifier 3 so as to shift the carriers, whereby the 
sum of the signals on the column j and the column (j+1) are 
output to the horizontal reading line. 

A description has been done for the method of the adding 
signals on the two columns, the column j and the column 35 
(j+1). The addition of signals in the horizontal direction, 
however, maybe executed on a greater number of columns 
by suitable application of pulses, as will be clear to those 
skilled in the art 

The above-described addition of signals in the horizontal 40 
direction is to conduct the addition when the level of the 
peak of the signal on a column of interest is found to be still 
low during the peak detection executed after the completion 
of accumulation in each column. 

The addition, however, may be performed during execu- 45 
tion of the accumulation operation in the designated area, as 
described hereinbelow. 

The designation of the two-dimensional focus detection 
area is conducted in the manner described before. Then, 
accumulation of signal carriers is conducted as follow and 50 
the addition of signals on successive columns, e.g., column 
j and column (j+1) is conducted during the execution of the 
accumulation. 



Potentials of the respective semiconductor layers, deter- 



55 



mined by pulses fa t fa, fa, fa, fa, fa A , fa t2 , 

a* 10 * $m « m respectively represented by Vfy lt V^ 2 , 
V* tf . V^, Vfa, V^ u . Vfa, 2 , V^ l3 , and 

vw 

These pulses are applied to meet the following conditions ^ 
(1) and (2): 

V^Vfc.-cVfc, (1) 
V4fci.i. VW < V *^U < VW« < %U < V*y.« < V<b , (2) 



65 



When these conditions are met, all the carriers generated 
in the photodiodes in the column j and the column (j+1) are 



collected in the sensing channels 14 of the amplifiers 2 of the 
column j, whereby the signals representing the sum of the 
signals on the horizontally consecutive two pixels are read 
to the peak output lines. 

Upon completion of the accumulation operation, the 
horizontal line reading operation and output line reading 
operation are executed so that added signals are obtained in 
the horizontal lines and the output lines. 

Using the described area sensor in combination with an 
automatic focusing optical system, it is possible to construct 
a camera having a construction which will be described 
hereunder by way of example. Although a silver salt type 
camera is described, it is to be understood that the invention 
can equally be applied to video cameras, ITV cameras and 
other industrial purposes. 

FIG. 6A is a block diagram of an example of a processing 
system which conducts an automatic focusing processing by 
using the area sensor described above. The processing 
system has, in addition to the area sensor 1, a microprocessor 
3 and an interface circuit^ which delivers to the micropro- 
cessor 3 the monitor signals (peak value signals) and pixel 
signals read from the respective columns of the area sensor 
1. As will be explained later, the interface circuit includes a 
comparator which compares the peak signals of the respec- 
tive columns with a reference value and outputs the results 
to the microprocessor 3, amplifiers for amplifying the rear 
pixel signals, and AID converters for converting amplifier 
outputs into digital signals . which are delivered to the 
microprocessor 3. The interface circuit supplies various 
control signals .(pulses) to the area sensor for driving and 
controlling the area sensor in accordance with instructions 
given by the microprocessor. 

FIG. 6B shows a program flow chart stored in a ROM of 
the microprocessor 3. The operation is executed in accor- 
dance with this flow. The operation, therefore, will follow 
the flowchart shown in FIG. 6B. The control flow of the 
camera may be stored in the form of a ROM in the 
microprocessor (see FIG. 6A), as in ordinary automatic 
focus control cameras. 

In step 001, the automatic focusing program is started so 
that various flags and RAMs are initialized In Step 002, the 
sensor is reset and, in Step 003, the automatic focusing areas 
are designated. As explained before, the designation of the 
focus detection areas is conducted by writing 1 -bit informa- 
tion in the SRAM of the designated pixels in the automatic 
focusing area sensor. The designation may be conducted 
manually or automatically in accordance with the photo- 
graphing conditions. For insjance.word^yoappoint threes 
focus detection areas (three corumns) when the area sensor 
has pixels arranged in M lines and N columns, the 1-bit 
information is written in the pixels which are in the follow- 
ing three areas: 

(Mi. N,) to (M 2 , N x ) 

(M lf to (M* NJ 

CM lt N 3 ) to (M* N 3 ) 

By this method, it is possible to appoint three range- 
finding areas as shown in FIG. 7A. Obviously, it is not 
essential that the vertical lengths of all the columns M 2 — Mj 
are equal. For instance, it is possible to appoint the focus 
detection areas such that the area which is midst has a 
vertical length greater than those of the left and right areas, 
as shown in FIG. 7B. In general, the optimum distribution of 
the desired focus detection areas varies depending on the 
focal distance of the photographing objective lens. When the 
subject to be photographed is moving, the focus detection 
areas are preferably determined on the basis of the move- 
ment of the subject in the past since the subject continues to 
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move in the imaging frame. It is also to be understood that 
the number of the focus detection areas is not limited to 
three. As explained before in connection with FIG. 3, the 
setting of each focus detection area is done in each of the two 
light-receiving regions. After setting of the focus detection 
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fTherarea - sensor-device of the present invention always 
produces the accumulation amount monitor peak signal 
PouLj derived from the designated areas. Hie arrangement 
maybe such that the peak signals from each of the columns 
including the columns in the selected , areas is input to an 
accumulation termination comparator the output of which is 
inverted when the^lev^-ofrawumulation rias-reachedia 
p^eterrmnedJey^With Ihis arrangement, itus possible to 
confirm completion of accumulation in each pixel column 
by detecting the state of the output of th>' accumulation 
termination^ comparator^Steps 005 -and -006, therefore, 
include a routine which repeatedly scans the outputs of the 
accumulation termination comparators which independently 
determine whether the accumulation has been completed in 
their associated pixel columns. Asteelimquctb£S*bleenito 
in^bieh"a*pnraSty»ofr^^ 
a ccuniuiaUQng terrrmmi^^ 
aecsidmg^ | the*aTriotmto4^ 

thistfe^IrmlpeTrt^^^ 25 
toe^actectea*eoiBparing^e^ 



obtained for each of the designated areas when Step 016 is 
commenced. In Step 016, the main photographing subject in 
which the photographer is interested is predicted on the basis 
of the information which has been made available before 
this Step is started. Various methods have been available for 
the prediction of the main photographing subject. For 
instance, the subject which is closest to the camera among 
the subjects which are in the automatic focus detection areas 
with which the focus or distance could be found is deter- 
mined as the main photographing subject Then, focusing 
operation is conducted to focus the photographing lens to the 
main photographing subject which , is determined in Step 
01 6. The focusing of the photographing lens on the predicted 
main subject can be conducted in various manners. For 
instance, if the lens driving system is of the type which 
drives the lens on the basis of the amount of defocus, a 
conversion from the 2-image phase differential information 
into a defocus amount is executed in Step 017 and, in Step 
018, the lens is driven to cancel the defocus. 
Wfccn»the4ttminanc^^ 





i ^ ^)iirl |jj^gm g^ 30 



Then, in Step 008, serial reading is performed on the 
columns with which the accumulation has been completed. 
In the subsequent Step 009, a correlation computation is 
executed in a manner known per se, so as to determine the 35 
phase difference between the two images which have been 
formed through different optical paths. Then, in Step 010, 
the reliability or credibility of the results of the correlation 
computation is evaluated in a known manner. If the com- 
putation results are credible, the process proceeds to Step 40 
011 in which an OK flag indicative of successful automatic 
focus detection is set on the automatic focus detection area. 
The results of the computation are then stored in Step 012. 
Conversely, when the results of the computation are deter- 
mined to be not credible in Step 010, an NG flag indicative 45 
of the focus detection failure is set. AayxvayMheinro^gss 

' num 



nrinated«by^«mten^TOfwh 

Tfre*rt@3fflti ffl*a cc umula l& ^ 
dance with the photographing mode or the state of operation 
of the camera. To this end, the in terru ption i s exe cuted in a 
programmable manner. ^ffiBr#S3a^or5r^e^Sffiteation«o^ 



a £c^inula tfonnim^HS'<ie^ 

rnrereeemeuteialeterinine ^ 50 
seqp^nre a ^*rje^fr a TO riplBted and pfoceeds»the'proce85*to 
Steps-6ttf*eBwar4srwliere^ 
pfocesa^roceedHQrSte^ 

"jjesig- 



ri&eo"ar^£s^eelumns)i if 1 the accumulation compuiatioruhas 55 
^ 5*deagna^*aieasr^c*process«pro i 

ds to StqnJTtCwhert^rifa^ 
STtoexg^ 

witrnvblch the computation" has not been completed*^ 
c ^ntin£.of-thc.ar# i™^ 60 

When the process proceeds to Step 016, whether or not 
the automatic focus detection is possible has been deter- 
mined for each of the designated automatic focus detection 
areas (designated columns). When the focus detection has 65 
been conducted successfully, information concerning the 
phase differential between the two images also has been 




*Q2Q. In general, any photographing subject has luminance 
distribution not only in the direction of pixel columns but 
also in the line direction which is perpendicular to the 
column direction- The addition of the signals from the 
adjacent pixel column, therefore, may average the lumi- 
nance levels so as to cancel the characteristic of the subject 
pattern. However, considering that the signals indicative of 
the subject pattern are not distinguishable from electrical 
noises when the luminance of the subject is low, the above- 
mentioned averaging is acceptable because it anyway 
enables increases the level of the pattern signal to enable 
automatic focusdetection. 

tfrthe^a%ttbn*or ^ 
ariu mns is d eterjrrinta*^ 

stfjulfioei Conversely, when the addition of the signals from 
the adjacent pixels is preferred, the process proceeds to Step 
021 which determines the range or the number of the pixel 
columns which are to participate in the focus detection, and 
then to Step 022 which designates a gain of a read-out 
amplifier. Then, in Step 023, an operation is conducted to 
add the signals from the adjacent pixel columns and the 
results of the addition are read. The process then proceeds to 
Step 009 in which the correlation computation is conducted 
on the basis of the signals obtained by the addition as 
described above. After this computation, Steps are followed 
in the same sequence as the ordinary process described 
before. 

In the described embodiment, Steps 020 to 023 for adding 
the signals from adjacent pixel columns are executed when 
the subject is determined to be too dark, through comparison 
of the accumulated amount monitor peak level with a 
predetermined level for each pixel column. Namely, this 
routine is used in the described embodiment as a measure for 
enabling automatic focus detection when the subject to be 
photographed is dark. 
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This, however, is not exclusive and the above-described 
routine for executing the addition of signals from adjacent 
pixel columns and the reading of the added signals may be 
used positively and intentionally for other purposes. For 
instance, this routine may be intentionally used for auto- 
matic focus detection under the assistance of an AF assisting 
light in a single-lens reflex camera. AF assisting light is 
projected in a striped pattern in most cameras having the 
assist-lighting function. Therefore, addition of signals in the. 
direction perpendicular to the stripe does not cause substan- 
tial mixing and averaging of the pattern signal levels. It is 
therefore possible to enjoy the merits of the addition of the 
signals without being accompanied by the mixing and 
averaging of the pattern signal levels. Therefore, the above- 
mentioned routine may be incorporated as a part of the 
standard routine which is executed whenever the AF assist- 
ing light is used. The mixing and averaging of the pattern 
signal levels do not occur when the subject pattern is a linear 
pattern which does not have any extension in the direction 
perpendicular to the sensor pixel columns, while the merit 
produced by the addition of signals is enjoyed. Therefore, 20 
when the subject pattern is a linear pattern, it is possible to 
positively use the signal adding routes so as to shorten the 
accumulation time. When the sensor has a function to enable 
a non-destructive reading function, the automatic focusing 
control may be conducted such that the accumulated charge 
amount is read while the accumulation is being continued, 
and whether the execution of the adding routine is preferred 
or not is determined on the basis of the read amount. When 
the sensor does not have the non-destructive function, the 
control operation may be such that amounts of charges 
accumulated in the adjacent pixel columns are read in a short 
time and are analyzed by software to provide a criterion as 
to whether the accumulation on the adjacent pixel columns 
will be advantageous. If it is determined that the addition of 
signals from the adjacent pixel columns will be advanta- 
geous, the accumulation of charges is continued on these 
adjacent columns. 

A description will now be given of the construction of a 
second embodiment of the sensor device in accordance with 
the present invention with specific reference to FIG. 8. In 
FIG. 8, the same reference numerals are used to denote the 
components which are used in the first embodiment shown 
in FIG. 4. This second embodiment is characterized in that 
the CCDs used for the addition of the signals in the first 
embodiment, is utilized as the reading line and that the 
output vertical line also is constituted by CCDs as denoted 
by 45. 

Designation of the focus detection areas and the charge 
accumulation are conducted in the same manner as those in 
the first embodiment so that detailed description is omitted 
with these operations. After the completion of the charge 
accumulation, pulses fy.p <t>/j and § J6 are applied to the 
respective semiconductor layer so as to develop, on these 
semiconductor layers, potentials V^, Vfo and V<t>, (6 
which meet the following condition. 



25 



30 



35 



40 



45 



50 



(3) 



Consequently, carriers which have been accumulated the 
sensing channel 14 are shifted to the CCD 8. The charges are 
then shifted to the vertical CCD 45 through the horizontal 
array of the CCDs and are then shifted and read through the 
series of vertical CCDs 45. 

Obviously,, this second embodiment enables the addition 
of pixel signals which are adjacent to each other in the 
horizontal direction. 

In the second embodiment, when it is desired to designate 
two or more different area in a single column, two or more 
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AGC output lines are used in each pixel column, as well as 
corresponding. number of RAMs such as RAM,, RAM 2 for 
making and breaking connections to the respective AGC 
output lines. 

A different type of sensor device, as a third embodiment, 
will be described hereinunder. The third embodiment of the 
sensor also meets the following three basic requirements 
Which are met in the preceding embodiments: (1) Ability to 
enable the designation of a plurality of focus detection areas 
at desired positions in the imaging frame. (2) Ability to 
detect peak values of the light quantity in the respective 
designated areas. (3) Ability to add light quantities in the 
direction perpendicular to the direction of arrangement of 
the pixels for the peak value detection. 

The third embodiment, however, employs basic construc- 
tion, reading method and method of addition/ reading which 
are different from those in the preceding embodiments. 

FIG. 10 shows the construction of the whole structure of 
the third embodiment. The sensor device of the third 
embodiment has a reference voltage generating circuit 2 
which supplies reset potentials to the pixels 1^; to l_ nun 
which are arranged in the form of a matrix having m lines 
and n columns. The sensor device also has a drive circuit 3 
which supplies drive pulses to these pixels. 

Numeral 4 designates a shift register which has outputs 
*w to 4 -m which are connected to all the pixels of the 
corresrwriding lines. The outputs 5, to 5_« of the respective 
pixel columns are connected to an addition column selection 
circuit 6. Peak outputs 7_, to for the respective columns 
are connected to an accumulation time control/addition 
decision circuit 8. The outputs 9_, to 9_ 3 of the columns 
selected by the addition column selection circuit 6 are 
connected to an addition circuit 11 through respective 
switches 10_i to 10_3. The described connection is intended 
for adding accumulated charge signals on a designated 
column and two adjacent columns. The number of the 
adjacent lines which are to be used in the computation, 
however, is not limited to 2. The switches 10_j and 10_ 3 are 
adapted to be turned on in accordance with an addition 
execution signal 12 which is delivered when the addition is 
to be conducted. The switch 10_ 2 is a normally-closed 
switch which is used to pair with the switches 10_! and 10_ 3 . 

FIG. 11 shows the construction of a part 0 to i+1) of the 
sensor device shown in FIG. 10. A description will be given 
of the pixel which is on the line i and the column j. Numeral 
100 denotes a phototransistor of the double-emitter type. 
The phototransistor 100 has a collector connected to a power 
supply W v The base of this transistor is connected to the 
reference voltage V BB through a MOS 101. One of the 
emitters is connected to the reference voltage AGND 
through a reset MOS 102 and to an accumulating capacitor 
104 through a transfer MOS 103. The same emitter is further 
connected to the reading line 106., of the column j through 
a reading MOS 105. The other emitter is connected to the 
peak line of the column j through an area selection MOS 
107. 

The reset MOSes 101, 102 have gates which receive, 
respective y, a base reset pulse <|> w and an emitter reset pulse 
$ vrj . A transfer pulse ^ is supplied to the gate of the 
transfer MOS 103. Numeral 109 designates an AND circuit 
which produces AND of the reading line selection pulse 4^ 
and the output tysxW — *) °f me snu ^ register. Trie output of 
this AND circuit 109 is connected to the gate of the reading 
MOS 105. A memory circuit 110 is composed of an SRAM 
in this embodiment although it can be composed of a shift 
register. A column selection pulse fy^y and a data line 
DATA, are connected to the memory circuit 110. The output 
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of the memory circuit 110 is connected to the gate of the area 
selection MOS 107. The peak line 108_, of the column j is 
connected to ND I through a peak line reset MOS 111.^ 
while the reading line 106_, of the column j is connected to 
AGND through the reset MOS U2_ r Reset pulses and 5 
4b are respectively supplied to the gates of the MOSes Ul_,, 
112.^. Numerals 113 and 114 respectively denote buffers for 
outputting, with low levels of impedance, the sensor output 
and the peak output, respectively. 

A detailed description will be given of the addition 10 
column selection circuit with specific reference to FIG. 12. 
Memory circuits 120_j to 120_„ for designating codes 
carrying the signals to be added are composed of, for 
example, shift registers and are connected to a drive pulse 
line 124 and a data line 125. Referring specifically to the 15 
column j, the sensor outputs 5_, of the column j is connected 
to lines 127, 128 and 129 through switch MOSes 121_ A 
122_, and 123.,-. On the other hand, the gates of the MOSes 
121_; to 123_ y are connected to the outputs 126 -0L _ lv 126_, 
and 126.^,) of the memory circuits 120^.,^ 120_ y and 20 
120_ (H . l) . Output buffers 130 to 132 are provided between 
the lines 127 to 129 and the outputs 9_j to 9_ 3 , respectively. 

A description will now be given of the operation of the 
third embodiment. 

The operation for designating focus detection areas is as 25 
follows. 

Pulses <j> S£X and DATA, are supplied to the memory 
circuits 110 in FIG. 11, corresponding to the pixels in the 
area to be designated. As a consequence, a potential for 
turning the switch 107 on is stored only in the pixels within 30 
the areas to be designated. In this designating operation, the 
emitters of the pixels of the designated columns are con- 
nected to the peak line 108.^^ so that the maximum value 
of the pixel outputs of the designated column is delivered to 



the line 7. 



-(*-!)• 



35 



Hie accumulating operation is as follows. 
The sensor reset to commence the charge accumulation 
when the pulses ^ m and <j> w as shown in FIG. 13 are 
applied. At the same time, the maximum values of the pixel 
outputs of each designated column is delivered to the peak 40 
line of the column. The capacitor 104 is reset when the pulse 
$73, is turned on while the pulse § vrs has been on. 

The termination of the accumulation operation is as 
follows. 

It is assumed here that the peak output 7_, of the column 45 
j has reached a predetermined potential V^. The peak 
output is input to the accumulation time control/addition 
determination circuit 8 and is compared with the reference 
potential V^. When the peak output has reached the level 
of the potential V wy7i the pulse $ TSJ is turned on and, 50 
simultaneously, the sensor pixel outputs of the column j are 
read in capacitors which correspond to the memories 104. In 
this case, addition of signals of adjacent columns is not 
conducted because the microcomputer determines that sig- 
nal components of sufficiently high levels have been 55 
obtained with a predetermined time. 

When the level of the peak output 7_, has not reached the 
reference level V w within the predetermined time, the pulse 
$73, is forcibly turned on so as to terminate the accumula- 
tion. 60 

In this case, when the level of the peak output 7_ y is below 
the second potential (V^ <y^ t it is determined that 
the signal level will never be saturated, even when the 
signals of the adjacent columns are added, so that the 
addition should be executed. 65 

Alternatively, the decision as to whether the addition is to 
be executed may be conducted by calculating, at the time of 



the forcible termination, the sum of the peal values of the 
peak outputs l_ p 7_^j 7^,) and detemuning whether the 
sum will exceed the saturation level. 

Trte accumulation termination and the decision as to 
whether the addition is to be executed are conducted on each 
of the designated columns. 

A description will now be given of the addition/reading 
operation. The operation on the column will be described by 
way of example, lb execute the addition/reading operation 
on the corumn j, a pulse <t>^- is supplied to designate the 
reading line 106,. At the same time, the addition line 
selection circuit 120_ ; shown in FIG. 12 is selected through 
the pulse line 124 and the data line 125. 

Subsequently, the outputs 4_, (i=l to m) are successively 
turned on by the shift register 4, so that the charges accu- 
mulated in the capacitors (correspond to memories 104) are 
capacitance-divided and output to the output 5_, through the 
reading line 106_y. The charges output from the output 5_, is 
delivered to the output 9_ 2 through the switch 122^. In this 
state, the switch 10_, and 10_ 3 are kept off because the 
adding operation is not to be conducted, so that the signal 
charges form the output 9_ 2 is directly output with reference 
to the reference potential V^. Obviously, a similar reading 
operation is executed on other designated columns than the 
column j. 

When the adding operation is to be conducted, the opera- 
tion is as follows. In this case, the column selection pulses 
for designating the columns to be added are designated, 
simultaneously with the designation of the addition column 
selection memory circuit of the central column. It is assumed 
here that the addition is to be conducted of the signals from 
the column j_„ j and^. In this case, selection pulses <t> I ^ y _ 1) 
to tyism. u are used, and the memory circuit 120_, is selected. 
The outputs 4_, (i=l to m) are successively turned on by the 
shift register 4, so that the outputs of the columns j_ lt j and 
j +1 are output to the output lines S^^, 5_ } and S^ iy In 
this case, since the switch MOSes 121^.1), 122^ and 
123^! } have been turned on, the outputs from the output 
lines 5.^!), 5_;, S_^_ l} appear on the lines 127, 128 and 129, 
respectively, and are added to the outputs 9_j to 9_ 3 through 
the buffers 130 to 132. Switches 10_ : and 10_ 3 also have 
been turned on to enable the addition, so that the sum of the 
outputs 9_ x to 9_ 3 is delivered to the output 13 with reference 
to the reference voltage V„^. 

FIG. 14 shows a modification of the third embodiment in 
which the pixel arrangement is partially changed from that 
in the third embodiment. In FIG. 14, the same reference 
numerals are used to denote the same components as those 
in the third embodiment. The pixel arrangement is shown 
only for the column j, since other columns are constructed 
exactly in the same manner as the column j. In this modi- 
fication, one of the emitters of the double-emitter photo- 
diode is connected to the gate of the MOS 200 through the 
transfer MOS 103. The drain of the reading MOS 200 is 
connected to the power supply Vj via the reading pixel 
selection MOS 201, while the source is connected to the 
reading line 10<Ly of the column j. The output of the AND 
circuit 109 is connected to the gate of the reading pixel 
selection MOS 201. The reading lines 106_, etc of the 
respective columns are grounded through the loads 202 , 
The reading MOS 200 and the load 202_, cooperate with 
each other in forming a source follower circuit. The opera- 
tions of the sensor device shown in FIG. 14 are as follows. 

Hie area designation operation and charge accumulation 
operation are not described because they are identical to 
those in the third embodiment. 

A description will now be given of the operation for 
terminating the charge accumulation. It is assumed here that 
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the accumulation has been finished on the column j so that 
the pulse is turned on as in the third embodiment The 
instant potential of the emitter of the sensor is read into the 
gate of the reading MOS 200 through the transfer MOS 103. 
Subsequently, the pulse $™ is turned off so that the emitter 5 
potential is held as the cnargcs are charged in the gate 
capacitor of the transfer MOS 103. 

Hie reading operation will now be described. 

Hie column to be read is designated by the pulse It 
is assumed that the column j is to be read. In this case, the to 
column j is designated by the pulse ty^j and the shift register 
4 is actuated. Consequently, the AND circuits 109 of the 
designated pixels produce "H" signals to turn the MOS 201 
on, whereby the voltages of the pixels finally built up by 
accumulation in the pixels are delivered to the read lines 5_, 15 
by the source follower arrangement. 

Reading from the columns other than the column j is 
conducted in the same manner. 

The adding operation is the same as that performed in the 
third embodiment. 20 

Designation of focus detection areas realized in the 
embodiments described hereinbefore offer various advan- 
tages among which shortening of the reading time is most 
remarkable. In most of photographing equipments such as 
cameras, a 1-chip microcomputer (IC) is used as the central 25 
processing unit, and reading of image signals is conducted 
under a programmed control using AD converters, RAMs 
and so forth which are incorporated in the IC. Such an IC can 
be produced at a comparatively low cost and has a high 
degree of freedom of the system design, but suffers from a 30 
disadvantage in that the processing speed is impractically 
low. Storing a large quantity of pixel information and using 
such abundant information only selectively, therefore, is not 
preferred from the view point of the processing time and the 
memory effectively. In other words, it is preferred that only 35 
the data of interest are produced by the sensor. 

FIG. 15A shows an improved sensor device which adopts 
a pixel access method similar to that in the embodiment 
shown in FIGS. 10 and 11. This improved sensor device has 
a plurality of vertical shift registers A x to A„ and a plurality 40 
of horizontal shift registers Bj to B n , so as to make it 
possible to simultaneously designate a plurality of regions to 
be read. FIG. 15B illustrates the connection between the area 
read-out shift register C which also is shown in FIG. 15A 
and designation shift registers A. The reading operation in 45 
this improved sensor will be described briefly. When the 
designation is commenced from n-th bit in the area desig- 
nation shift register Al, the output from the n-th bit of the 
area designation shift register A is "H", whereas the output 
(n-1) from the (n-l)th bit is "L". Therefore, the AND of the 50 
four inputs is "H" only for the n-th bit. Therefore, the data 
D is input to the flip-flop Dm of the read-out shift register, 
so that the operation of the read-out shift register C is 
commenced from its H-th bit, i.e., the n-th bit of the flip-flop 
Dm. It is possible to commence the access to the area sensor 55 
with the reading of the pixel output of the n-th bit in the 
designated column of the area sensor. 

It is also possible to use a decoder which reads the . 
designated area in a bit-by-bit manner. For instance, it is 
possible to use a decoder as shown in FIG. 16. In this case, 60 
area designation data are input to the data lines D t to D 3 . 

In response to the supply of the area designation data, 
reading pulses synchronous with the clocks CLK are output 
from the AND gates designated by the data D a to D 3 . For 
instance, when data as shown in FIG. 17 are input to the data 65 
lines D l to D 3 , the AND gate which constitutes the output of 
the decoder commences outputting of the reading data from 
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the gate of the fifth bit. Consequently, the reading of the 
pixel output is started from the fifth pixel when the pixel 
outputs are accessed by the output of this decoder. 

As will be understood from the foregoing description, the 
photoelectric sensor device of the present invention enables 
designation of a plurality of areas in terms of pixel blocks in 
any desired size and at any desired position in the area 
sensor. This sensor device, therefore, provides various 
advantages such as ease of design and construction of 
automatic focusing system with a plurality of range-finding 
spots or areas. 

What is claimed is: 

1. An image pickup apparatus comprising: 

a two-dimensional image sensor for converting an optical 

image into an electrical signal; 
optical means for impinging at least two different optical 

images on said image sensor, 
designating means for variable designating areas within 

said two-dimensional image sensor, each of said areas 

receiving one of the at least two different optical 

images, respectively; and 
processing means for processing said electrical signal 

from said two-dimensional image sensor. 

2. A device according to claim 1, wherein said at least two 
optical images are images at different positions of the same 
object 

3. A device according to claim 2, wherein said different 
positions are parallel to each other. 

4. A device according to claim 1, wherein said processing 
means performs a correlation operation. 

5. A device according to claim 1, wherein said processing 
means performs a comparison operation. 

6. A device according to claim 1, further comprising 
control means for controlling a focusing operation of said 
optical means according to an output of said processing 
means. 

7. An image pickup apparatus comprising: 

a two-dimensional image sensor for converting an optical 
image into an electrical signal; 

optical means for impinging at least two different optical 
images on said image sensor; 

designating means for variably designating areas within 
said two-dimensional image sensor, each of said areas 
receiving one of the at least two different optical 
images, respectively; and 

comparing means for comparing electrical signals corre- 
sponding to the at least two different optical images. 

8. An apparatus according to claim 7, wherein said at least 
two optica] images are images at different positions of the 
same object. 

9. An apparatus to claim 8, wherein said different posi- 
tions are parallel to each other. 

10. An apparatus according to claim 7, wherein said 
comparing means performs a correlation operation. 

11. An image pickup apparatus comprising: 

a two-dimensional image sensor having a two-dimen- 
sional image sensing surface; 

optical means for forming at least two images on said 
two-dimensional image sensing surface; and 

designating means for variably designating areas within 
said two-dimensional image sensing surface, each of 
said areas receiving one of the at least two optical 
images, respectively. 

12. Apparatus according to claim 11, further comprising 
adding means for adding information formed in each of said 
areas. 
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13. Apparatus according to claim 11, wherein said optical 
means forms at least two different images on said two- 
dimensional image sensing surface. 

14. Apparatus according to claim 13, wherein said at least 
two different images are images at different positions of the 5 
same object. 

15. Apparatus according to claim 11, further comprising 
processing means for processing outputs of said two-dimen- 
sional image sensor. 

16. Apparatus according to claim 15, wherein said pro- 10 
cessing means compares outputs from said areas. 

17. Apparatus according to claim 15, wherein said pro- 
cessing means performs a correlation operation. 

18. Apparatus according to claim 15, wherein said pro- 
cessing means produces a level detecting signal based on 15 
outputs from said areas. 

19. Apparatus according to claim 18, wherein said pro- 
cessing means produces a peak level detecting signal based 
on outputs from said areas. 

20. Apparatus according to claim 19, wherein said pro- 20 
cessing means produces a distance measuring signal based 
on outputs from said areas. 

21. An image pickup apparatus comprising: 
two-dimensional image sensing means for converting 

optical images into electrical images; 25 
optical means for forming at least two optical images on 

said two-dimensional image sensing means; 
designating means for designating areas within said two- 
dimensional image sensing means, each of said areas 30 
receiving one of the at least two optical images, respec- 
tively; and 

processing means for detecting a luminance level based 
on outputs from said areas. 

22. Apparatus according to claim 21, wherein said optical 35 
means forms at least two different optical images on said 
two-dimensional image sensing surface. 

23. Apparatus according to claim 21, wherein said pro- 
cessing means compares outputs from said areas. 

24. Apparatus according to claim 21, wherein said des- 40 
ignating means variably designates the areas within said 
two-dimensional image sensing means. 

25. Apparatus according to claim 21, wherein said pro- 
cessing means produces a distance measuring signal based 
on outputs from said areas. 45 

26. Apparatus according to claim 21, wherein said pro- 
cessing means performs a correlation operation. 
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27. Apparatus according to claim 21, wherein said at two 
different optical images are images at different positions of 
the same object 

28. Apparatus according to claim 21, further comprising 
adding means for adding information from each of said 
areas. 

29. Apparatus according to claim 21, wherein said pro- 
cessing means detects a peak level based on outputs from 
said areas. 

30. An image pickup apparatus comprising: 
two-dimensional image sensing means for converting 

optical images into electrical images; 

optical means for forming at least two optical images on 
said two-dimensional image sensing means; 

designating means for designating areas within said two- 
dimensional image sensing means, each of said areas 
receiving one of the at least two optical images, respec- 
tively; and 

adding means for adding information formed in each of 
said areas. 

31. Apparatus according to claim 30, wherein said optical 
means forms at least two different optical images on said 
two-dimensional image sensing surface. 

32. Apparatus according to claim 30, wherein said at least 
two optical images are images at different positions of the 
same object 

33. Apparatus according to claim 30, further comprising 
processing means for processing outputs of said two-dimen- 
sional image sensor. 

34. Apparatus according to claim 33, wherein said pro- 
cessing means compares outputs from said areas. 

35. Apparatus according to claim 33, wherein said pro- 
cessing means produces a distance measuring signal based 
on outputs from said areas. 

36. Apparatus according to claim 33, wherein said pro- 
cessing means performs a correlation operation. 

37. Apparatus according to claim 33, wherein said pro- 
cessing means produces a level detecting signal based on 
outputs from said areas. 

38. Apparatus according to claim 37, wherein said pro- 
cessing means produces a peak level detecting signal based 
on outputs from said areas. 

39. Apparatus according to claim 37, further comprising 
control means for controlling said adding means based on 
said level detecting signal. 

***** 
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